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AbstrAct
Aquatic animal production is the fastest growing food 
sector globally. Aquaculture and fisheries are very dynamic 
sectors in the EU and the number of ornamental aquarium 
pets is increasing. Veterinarians have a fundamental 
role to play by ensuring health and welfare of aquatic 
species, productivity and profitability of fish farming, 
public health and ecosystem conservation. This study 
investigates how the undergraduate curriculum prepares 
future veterinarians for such roles by analysing data from 
the 77 European veterinary education establishments 
based in EU and the European Free Trade Area. Over 95 
per cent of these establishments incorporate teaching in 
aquatic animal veterinary medicine in their curriculum, 
while the great majority do so within the core curriculum. 
Almost half of the establishments provide teaching in 
aquatic animal veterinary medicine as separate subjects. 
Many establishments (>40 per cent) provide such training 
as elective option in their undergraduate curricula or 
as postgraduate opportunities to enhance Day One 
Competences. The veterinary education establishments 
integrating adequately aquatic animal veterinary medicine 
in their curriculum are evenly distributed in all regions 
of Europe. Veterinarians are trained and empowered 
by legislation to assess health of aquatic animals, to 
diagnose, to prescribe medicines, to notify for diseases 
and to ensure safe food for the consumers. Veterinary 
education establishments should encourage training 
of veterinarians to follow a career in aquatic animal 
veterinary medicine.
IntroduCtIon
Aquatic animal production is the fastest 
growing food sector globally, while orna-
mental aquarium pets and exhibits are 
increasingly present in our homes and leisure 
activities.1 In broader sense, aquaculture 
refers to farming of aquatic organisms such 
as fish, molluscs, crustaceans and aquatic 
plants for human use or consumption, under 
controlled conditions. Similarly, fishery prod-
ucts include fish, molluscs, crustaceans and 
other aquatic animals, residues and aquatic 
plants.
The total production of fisheries in the EU 
was estimated to be about 6.4 million tonnes 
of liveweight in 2015,2 and estimated number 
of ornamental fish was over 12 million in 
2016.3 Aquaculture accounts for about 
20 per cent of the overall fisheries production 
in the EU and is extremely diverse in species 
and production systems. As for ornamental 
fish, the diversity is much larger as over 300 
major species and literally thousands of other 
species are kept as pets in private homes 
and in public aquaria.4 Within the EU-28 
about 137 different species were farmed in 
aquaculture in 2015,5 while this diversifica-
tion follows a rapidly increasing trend. A 
special case within the European Free Trade 
Area (EFTA)6 represents Norway, which is 
one of the top 10 aquaculture producers in 
the world. In 2016, Norway was the seventh 
producing and second exporting country 
worldwide.7
Statistics in 2016 and 2017 show that 
aquaculture and fisheries are very dynamic 
sectors in the EU as well as worldwide 
(EUROSTAT reports2 5), while outlooks on 
growth and development for those sectors 
for the next 10–15 years are very positive. A 
study undertaken for the European Parlia-
ment's Committee on Fisheries by the Euro-
pean Aquaculture Society, the Federation of 
European Aquaculture Producers and the 
University of Stirling Institute of Aquacul-
ture in 2014 forecasts a doubling of produc-
tion by 2030.8 Further to this, sustainable 
and environmentally friendly aquaculture 
is highlighted as a priority in the Integrated 
Maritime Policy’s Blue Growth Strategy (EC, 
2012, 2017c).9 With the EU being the largest 
importer of fish products in the world and its 
imports representing a 25 per cent of global 
imports,7 it is evident that there is a lot of 
potential for EU aquaculture, which despite 
good intentions and efforts is stagnating, in 
contrast with increasing growth seen in other 
regions of the world.
Veterinarians can play a vital role in this 
sector and contribute to growing potentials 
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for EU aquaculture. Aquaculture farmers need veteri-
narians in a similar way that dairy, poultry or pig farmers 
do.10 Fish and crustacean farms have similar needs for 
biosecurity, farming and nutrition, overall health plan-
ning and prevention and treatment of diseases in order 
to be able to produce safe and high-quality products 
for the consumers.11 Additionally, national veterinary 
services always need veterinarians to ensure the safety 
and quality of fish products. Small animal/household 
veterinarians are increasingly involved in treatment and 
prevention of ornamental fish diseases, with 10 per cent 
of practice effort estimated to be related to services to 
aquatic animal owners and public aquaria.12 Legislators 
in the EU acknowledge those needs and place particular 
provisions with regard to veterinarians’ responsibilities in 
the European legislation.13
The aim of our research was to gain a better under-
standing of the undergraduate veterinary curricula in the 
EU and EFTA and to investigate whether future veteri-
narians are prepared to deal with the particular needs of 
this sector.
Data were collected from veterinary schools—members 
of the European Association of Establishments for Veter-
inary Education (EAEVE)14—via an online question-
naire. Those were supplemented by secondary data 
collected from the self-evaluation reports15 of the veter-
inary schools as submitted at the time of their evalua-
tion by the European System of Evaluation of Veterinary 
Training (ESEVT).16 This European evaluation system 
has been developed in the last 33 years by EAEVE with 
the collaboration of the Federation of Veterinarians of 
Europe (FVE).17
Veterinary curricula in Europe constantly adapt to 
follow the developments in veterinary science, to comply 
with the applicable legislation and to meet the needs of 
the job market. That applies for the whole range of diver-
sity of the veterinary medicine, including the teaching 
of aquatic animal health. We looked into whether this 
subject is part of the curricula in the European veteri-
nary schools; whether they are part of the core curric-
ulum or electives; and how much of the teaching time is 
dedicated to it. In addition, we analysed information on 
postgraduate courses and programmes offered by those 
veterinary education establishments (VEE).
MaterIals and Methods
The EAEVE,14 in collaboration with the FVE,17 developed 
and launched a quantitative survey to collect data on 
implementation of training in minor areas of veterinary 
medicine by the European VEEs. The survey specifically 
looked into the teaching of laboratory animal medicine, 
aquatic animal medicine and bee health as part of the 
veterinary curricula in the different European VEEs. In 
this report, we present the findings of the part of the 
survey related to aquatic animal veterinary medicine.
The survey was addressed to the heads of all 96 Euro-
pean VEEs in 34 countries which are members of the 
EAEVE.14 It was launched at the end of 2013 through 
SurveyMonkey. The results of the survey were cross-
checked one by one with the veterinary schools in the EU 
and the EFTA at the end of 2016.
Quantitative survey data were supplemented by data 
from the self-evaluation reports. These self-evaluation 
reports are prepared by the veterinary schools for the 
European Evaluation System,16 and are publicly available 
documents,15 containing information on the curriculum, 
the continuing education and the postgraduate educa-
tion offered by the veterinary school.
Data were analysed using Microsoft Excel for quantita-
tive analysis and implementation of descriptive research 
for comparative analysis of certain results, such as subjects 
and time of teaching.18 Analysis included data only from 
VEEs based in the countries of the EU and the EFTA.6
results
A total of 88 out of the 96 VEEs, members of EAEVE,14 
completed the survey. Since a common legislative frame-
work applies for the EU and the EFTA,6 we limited our 
analysis to the data received from the 66 VEEs located 
in a country of this particular region. Overall, 77 VEEs 
are established within one of the Member States of 
the EU and the EFTA. Quantitative data collection was 
supplemented by secondary data from the self-evaluation 
reports15 of 11 VEEs who did not return the survey.
Sixty-eight of the 77 VEEs considered in this anal-
ysis hold the status of ‘Accredited’/‘Approved’ by the 
ESEVT,19 at the end of 2017, meaning that they meet the 
minimum standards of quality for training veterinarians.
The analysis of the data from these 77 VEEs shows the 
following results.
level and type of training in aquatic animal veterinary 
medicine in undergraduate veterinary curricula in the eu
Over 95 per cent of VEEs (74 out of the 77) incorporate 
teaching in aquatic animal veterinary medicine in their 
curriculum; only two VEEs reported that they do not 
include any subject in their curriculum, while for one of 
them we have no data. Thirty-six VEEs offer it as a sepa-
rate subject and 38 as part of other subjects.
Focusing on the 68 VEEs that hold the status of ‘Accred-
ited’/‘Approved’ by the ESEVT,16 32 offer training on 
aquatic animal veterinary medicine as a separate subject, 
34 as part of other subjects and 2 do not include such 
teaching in their curriculum. The results are displayed 
in figure 1.
Teaching in aquatic animal veterinary medicine in the 
74 VEEs can be obligatory, elective or partly obligatory 
and partly elective.
As ‘obligatory’, we considered the hours that are incor-
porated in the core curriculum and have to be completed 
by all the students of the VEE. Where teaching in aquatic 
animal veterinary medicine is referred to as obligatory 
training in an elective track of the curriculum, it was 
interpreted as ‘elective’.
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Overall results show that 42 VEEs offer teaching in 
aquatic animal health and aquaculture in the core 
curriculum (obligatory), 9 of them offer it as the option 
to follow by interested students (elective) and 23 VEEs 
provide it partly obligatory-partly elective (figure 2).
From the analysis of the above results in terms of 
geographical distribution, we observe that all 27 countries 
of EU and EFTA that have VEEs established in their terri-
tory (figure 3) have at least one VEE providing training 
in aquatic animal medicine. In most countries, aquatic 
animal medicine is incorporated in the core curriculum 
of the majority or all of their VEEs (84 per cent of VEEs). 
As little as in two countries, their VEEs (one per country) 
provide such training only as electives.
When the aquatic animal health and aquaculture is 
part of other subjects, it is included in subjects as follows:
 ► Comparative anatomy/physiology.
 ► Animal husbandry/zootechnics/clinical sciences in 
farm animals.
 ► Food hygiene/inspection of food of animal origin/
veterinary public health.
 ► Parasitology/infectious diseases/pathology.
 ► Pharmacology/toxicology.
 ► Pet fish or ornamental fish is often included in 
subjects where medicine related to minor species 
is taught, such as birds, reptiles, amphibians, game 
animals, fur animals, wildlife or bees.
When aquatic animal medicine is part of subjects such 
as anatomy, physiology and zoology, it is usually part of 
the first years of the curriculum. Food hygiene, inspec-
tion of food of animal origin and veterinary public health 
are usually taught later, at fourth to fifth years of the 
veterinary curriculum.
Separate subjects in the aquatic animal health and 
aquaculture include:
 ► Aquaculture/fishery/fish breeding.
 ► Fish diseases and aquatic animal health/fish breeding, 
fish diseases/pathology and hygiene in aquaculture/
fish and shellfish pathology and hygiene in aquacul-
ture/marine mammal health.
 ► Biology and pathology of aquatic organisms.
 ► Fish biology and pathology.
 ► Aquaculture technologies, fish and crayfish diseases 
and hygiene.
 ► Aquaculture, fish hygiene and disease, pet fish disease.
 ► Biology and breeding of cyprinid and salmonid fishes 
(carp, trout).
 ► Environmental, viral, bacterial and parasitological 
diseases of fish. Technique of clinical examination 
and necropsy.
 ► Aquatic environment—interactions between environ-
ment and aquaculture.
 ► Others.
When aquatic animal medicine is taught as a separate 
obligatory or elective subject, it is mainly taught in the 
last years, after third year of the curriculum.
Figure 1 Integration of aquatic animal veterinary medicine in core curriculum of veterinary schools in the EU and European 
Free Trade Area.
Figure 2 Obligatory versus elective training in aquatic 
animal veterinary medicine in core curriculum of veterinary 
schools in the EU and European Free Trade Area.
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hours dedicated to teaching aquatic animal veterinary 
medicine in eu and eFta Vees
Data on the number of hours dedicated to teaching of 
aquatic animal veterinary medicine were available from 
67 veterinary schools. The total hours (obligatory and 
elective) dedicated per VEE to teaching in aquatic animal 
health and aquaculture in the undergraduate curricula in 
the EU and the EFTA vary from 4 to 200 hours, with the 
exception of one VEE that offers its students the oppor-
tunity to follow an elective track of about 1300 hours. 
Overall analysis of the total time allocated per VEE to the 
teaching of aquatic veterinary medicine shows that VEEs 
providing adequate training in this field (ie, between 50 
and 125 hours) are distributed evenly throughout the 
different regions of the European continent.
The average amount of hours in the core curric-
ulum (obligatory training), as provided by 58 VEEs, was 
between 25 and 60 hours. Table 1 shows the time that 
VEEs allocate in the core curriculum for the teaching of 
aquatic animal health and aquaculture.
From the 32 VEEs, which provide elective courses in 
aquatic animal health and aquaculture, information on 
the number of elective hours was available for 31 of them. 
One VEE dedicates an elective track of about 1300 hours 
in the last year to the interested students, while data from 
the other 30 VEEs indicate a variation in teaching time 
between 10 and 200 hours (table 2).
Postgraduate training in aquatic animal veterinary medicine 
for veterinarians
Data from 69 VEEs show that 30 of them organise post-
graduate training on aquatic animal veterinary medicine 
(30 replied ‘Yes’, 39 replied ‘No’ and 8 did not specify). 
Figure 3 Distribution of veterinary education establishments in the EU and European Free Trade Area.
Table 1 Hours allocated to aquatic animal veterinary 
medicine in core undergraduate curricula of veterinary 
education establishments in the EU and European Free 
Trade Area
Obligatory hours VEE
3–10 11
11–25 19
26–50 20
50–75 5
75–100 1
>100 2
Total 58
VEE, veterinary education establishment.
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The level of postgraduate education varies from short 
courses, Master or PhD programmes up to specialisation 
programmes. The last include either national special-
isation programmes or programmes of the European 
College of Aquatic Animal Health (ECAAH),20 that is, 
supporting specialist education and recognition at the 
EU level. These 30 VEEs are established in 16 countries 
distributed to all different regions of Europe.
From the analysis of data from the 30 VEEs that orga-
nise some type of postgraduate training, we note that 29 
provide also teaching of aquatic animal veterinary medi-
cine as part of their core curriculum for undergraduates. 
We also note that the one VEE, which gives the potential 
of a specialised track in the undergraduate curriculum 
of about 1300 hours, does not organise any postgraduate 
courses on this field.
dIsCussIon
Veterinary education in eu and eFta
Veterinary education in the EU is not fully harmonised. 
Even though education is the cornerstone for creating 
qualified professionals in any field, it still falls under 
the subsidiarity principle.21 22 Under the Treaty of 
Lisbon,23 education is a policy area where the Union 
supports, complements or supplements the actions 
of the Member States (Article 6, Treaty on the Func-
tioning of the European Union (TFEU)), but does 
not foresee harmonisation of national laws and regu-
lations in this area (Articles 165 and 166, TFEU). Each 
Member State assumes full responsibility for the organ-
isation of its education and vocational training systems 
and the content of its teaching. Only for certain profes-
sions, the so-called ‘regulated professions’, the EU 
has set minimum requirements in Directive 2005/36/
EC,24 as partially amended by Directive 2013/55/EU.25 
For veterinary surgeons, the list of competencies is 
included in Annex V of the European Legislation and 
a minimum of five-year training is obligatory.24 25 The 
listing of competencies in Article 38 and subjects in 
Annex V ensure that the veterinarians will be qualified 
at their graduation and ready to perform the respon-
sibilities required in the Animal Health Law,26 such as 
prevention and biosecurity; examination; early detec-
tion of diseases by carrying out proper diagnosis and 
differential diagnosis to rule out or confirm a disease; 
prescription and implementation of the right treat-
ment; and raising awareness of resistance to treatments, 
including antimicrobial resistance, and its implications.
training in aquatic animal veterinary medicine in eu and eFta 
curricula
Our survey takes a closer look into veterinary undergrad-
uate training and presents how the EU VEEs prepare 
their graduates for roles within the aquaculture sector 
as well as public health inspection. The results of our 
survey show that the great majority—96 per cent (74 out 
of 77) of the veterinary schools in the EU and EFTA—
have teaching of aquatic animal health incorporated to a 
different extent in their curricula.
Data collected directly from the VEEs and/or their 
self-evaluation reports show that at least 74 out of the 77 
VEEs incorporate teaching in aquatic animal health and 
aquaculture in their curriculum. Although this survey did 
not investigate how implementation of training in aquatic 
animal medicine in the veterinary curricula had evolved 
over the last years, it seems that attention to this partic-
ular field of veterinary medicine has increased in the 
majority of VEEs in the EU and EFTA. More research on 
this would be beneficial. A remarkable number of schools 
(36 of 74) provide training on aquatic animal health as a 
separate subject. The great majority of veterinary schools 
(65 out of 74) have such training incorporated in core 
curriculum either as separate subject or as part of other 
subjects. Only nine schools replied that they have aquatic 
animal health exclusively as elective.
In the EU and EFTA, Regulation (EU) 2016/429 on 
transmissible animal diseases, the so-called Animal Health 
Law of the EU,26 considers aquaculture together with 
the agriculture sector and aligns terrestrial and aquatic 
animal health rules. The legislation lays down similar 
requirements for both sectors and recognises the funda-
mental role of veterinarians to ensure improved animal 
health to support sustainable agricultural and aquacul-
ture production in the Union. Referral 47 of the Regu-
lation clearly acknowledges that veterinarians have the 
education and the professional qualifications attesting 
the acquisition of the relevant knowledge, skills and 
competencies necessary, inter alia, to diagnose diseases 
and treat animals. With less than 20 per cent of all fish 
commodities worldwide being consumed in the country 
of origin, the trade of seafood presents unique risks and 
challenges in terms of emerging disease prevention, 
control and food safety, compared with the risks from 
terrestrial animals, where over 60 per cent are consumed 
within the country of origin.27 28
Veterinarians have therefore an important role to play 
in order to ensure animal health and welfare, sustainable 
farming, as well as safety of food for humans and public 
health, in line with the EU Regulations and international 
standards, such as the World Organisation for Animal 
Table 2 Time of training in aquatic animal medicine offered 
as elective in veterinary curricula in the EU and European 
Free Trade Area
Elective hours VEE
10–25 9
26–50 16
50–75 1
75–100 2
101–200 2
1300 1
Total 31
VEE, veterinary education establishment.
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Health (OIE) Aquatic Animal Health Code (the Aquatic 
Code),29 and the Sanitary and Phytosanitary agreement 
of the World Trade Organisation (WTO).30
It should be acknowledged that all recognised VEEs 
require their graduates to gain a basic understanding of 
the anatomy, physiology and other biological functions 
of all domestic and food-producing animals, including 
aquatic species,24 25 31 and animals used for other 
purposes, such as laboratory animals.32 Reading through 
the responsibilities of veterinarians in aquaculture as 
required by the EU Animal Health Law, it is obvious that 
teaching of the necessary competences is embedded 
throughout the whole veterinary curricula. Biosecurity, 
overall health planning, prevention, diagnosis and treat-
ment of diseases11 26 are part of the core competences 
that a veterinarian must acquire in order to be qualified 
to practise.24 25 33 34
Day One Competences include also training on the 
use of all different veterinary medicinal products, that 
is, selection of the right medicine for species and indica-
tion, dosage, duration of treatment, administration, iden-
tification of adverse side effects, withdrawal periods, and 
so on. In the EU, any prescription for a veterinary medic-
inal product must be issued by a professional person, 
qualified to do so, in accordance with applicable national 
law.35 In the EU, 27 of the 28 Member States (all except 
UK) allow only veterinarians to prescribe. However, in 
all 28 Member States, veterinarians are the only profes-
sionals entitled to prescribe antibiotics, controlled drugs 
(eg, sedatives) and other medicines with potential risk to 
animals and public health.36
Zoonotic diseases are an important part of core compe-
tences that every veterinarian must acquire in order to 
be able to recognise, report or take appropriate actions. 
Zoonotic pathogens of aquatic origin, such as bacteria, 
parasites, viruses or fungus, can be transmitted to humans 
either via contact with the aquatic animals, their prod-
ucts, the water they are kept in or through the consump-
tion of raw or undercooked fish products.37 38 Training 
veterinarians to recognise zoonotic diseases both on live 
animals or carcasses is a core Day One Competence in 
European veterinary curricula.24 25 33 Therefore, veter-
inarians play a crucial role in ensuring public health 
through diagnosing and reporting zoonotic diseases 
or thorough proper food inspection of fish products 
intended for food consumption.
Fish welfare is another field where veterinarians can 
make an important contribution to its development. 
Animal welfare has an overall impact on animal diseases 
as well as production and food safety. Like with all 
other animals, the presence of veterinarians in the fast 
expanding aquaculture industry is crucial to make sure 
that farmed individuals are treated with care and ensure 
coverage of their needs according to the species.11 39
Finally it should be acknowledged that the concept of 
One Health, recognising that humans, animals and the 
environment are interconnected,40 41 is gaining more and 
more value in our society. The One Health approach in 
aquatic medical practice can help us, for example, to iden-
tify links of transmission of pathogens between terrestrial 
and aquatic species or to better understand the impact of 
the use of medicines, including antibiotics, in the envi-
ronment, for example, streams and groundwater.42
Despite all the exposed evidence on the principles 
applying in both the aquatic animal and in the terres-
trial animal farming in a similar way, such as prevention, 
biosecurity, animal health plans, antimicrobial resis-
tance, responsible use of medicines, animal welfare, One 
Health, and so on, the results of our survey show a great 
diversity in the time allocated for teaching of aquatic 
animal health within the different curricula in the EU 
and EFTA (tables 1 and 2.
Moreover, we verified that, in many VEEs the training 
of competences in aquatic animal health is embedded in 
many subjects of the core veterinary curricula together 
with the ones applying for terrestrial animal health.
Quality assurance of veterinary education in europe
A study on transposition of the Directive on the recogni-
tion of professional qualifications conducted on behalf 
of the Commission in 2009 clearly indicated, ‘the Member 
States lack trust in each other’s educational systems and it is 
important to establish this trust if the Directive is to work prop-
erly.’43
Additionally, no way of enforcement has been in place 
to ensure the compliance of the VEEs with the require-
ments set in the above piece of legislation on professional 
qualifications. EAEVE and FVE have identified that gap 
long ago. In order to address any discrepancies, the veter-
inary profession has taken responsibility and established 
the ESEVT,16 a professional peer evaluation system for 
VEEs leading to their ‘Accreditation’. ESEVT is the only 
Europe-wide, profession-specific evaluation system that 
ensures efficient preparation of the veterinary students 
for the labour market. It has been running successfully 
for more than 33 years,44 and evaluates the teaching and 
learning in higher education according to the approved 
standard operating procedure (SOP).45 EAEVE, which 
is the accrediting body implementing ESEVT, has been 
recently become a full member of the European Associa-
tion for Quality Assurance in Higher Education.46
It is worth mentioning that assessment of students is 
one of the major requirements of ESEVT, which must be 
clearly demonstrated, in order for a VEE to gain the status 
of ‘Approval’ or ‘Accreditation’. This is an important 
note considering that often assessment drives learning of 
students. Therefore, lack of a valid and reliable system 
in place for the assessment of clinical skills and Day One 
Competences of its students in a VEE constitutes a major 
deficiency that may lead to non-approval of the given 
VEE.
Our survey showed that 32 out of the 68 ‘Approved/
Accredited schools’ offer training on aquatic animal 
veterinary medicine as a separate subject and 34 of them 
as part of other subjects. In two of the ‘Approved/Accred-
ited VEEs’, despite the inclusion of public health teaching 
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on inspection of food stuff in their core curriculum, 
they declared that they do not include any teaching in 
aquatic animal health, maybe as a consequence of misun-
derstanding, or disambiguation of terminology used in 
course descriptions. Nevertheless, one of these two VEEs 
commented that they are working towards that direc-
tion in line with a recommendation made by the ESEVT 
following their evaluation. The other VEE with a nega-
tive reply commented that while they do not have a 
subject foreseen in their undergraduate curriculum, they 
however organise a national veterinary specialisation 
postgraduate programme, giving that way the opportu-
nity to interested veterinarians to get a better insight in 
the sector and its needs.
ESEVT provides assurance to the public that they can 
trust the quality of graduating veterinarians and the 
services they deliver by promoting harmonisation of 
veterinary training in the EU and beyond. ESEVT should 
assess and promote the teaching of aspects related to 
aquatic animal health, aquaculture and inspection of fish 
products intended for human consumption.
Veterinarians and other aquatic animal health professionals
Some European universities, established especially in 
countries with a significant production of aquaculture, 
such as Technological Educational Institute of Messo-
longhi in Greece,47 Las Palmas University in Spain,48 
University of Stirling in UK,49 and others, have devel-
oped programmes on aquatic animal farming. Those are 
mainly four-year programmes (European Qualifications 
Framework (EQF),50 level 6) focused on aquatic animal 
farm management and sustainable production. Their 
objectives and competence level are different from the 
ones required for undergraduate veterinarians.24–26
Veterinary education, on the other hand, is regulated 
in the EU. Directive 2005/36/EC,24 as amended by Direc-
tive 2013/55/EU,25 lays down the minimum requirements 
for veterinary surgeons, that is, a minimum duration of 
five years, a listing of the competences to acquire (Article 
38) and the subjects to train undergraduates (Annex 
V). All VEEs of the EU and EFTA have a five or six-year 
curriculum, which is equivalent to level 7 of the EQF.50
What is important to consider is that veterinarians are 
trained and empowered by legislation to evaluate the 
health of animals, including aquatic animals, to diag-
nose, to prescribe medicines, to notify for diseases and 
to ensure safe food for the consumers. Due to the major 
importance for public health, the veterinary profession 
is a regulated profession. This means that each veteri-
narian is registered to, licensed by and accountable to 
the national competent authority/statutory body of the 
country where they provide services. Each veterinarian 
has to follow the professional Code of Conduct,51 and 
failure to do so may lead to sanctions. Fish (or other 
aquatic animals) are not specifically mentioned in the 
current Veterinary Act,51 and this has been interpreted 
that the Act does not apply to fish, therefore anyone may 
diagnose and treat fish diseases.11 However, Article 12 of 
the Animal Health Law clearly lays down the necessary 
competences that the professional dealing with aquatic 
animals should have. Further to this, other pieces of legis-
lation of the EU apply as well, such as the EU legislation 
about veterinary medicines.26 The currently applying 
law lays down that veterinary prescription is ‘any prescrip-
tion for a veterinary medicinal product issued by a professional 
person qualified to do so in accordance with applicable national 
law.’35 However it should be highlighted that for 27 of 
the 28 Member States of the EU only veterinarians are 
allowed to prescribe. In all 28 Member States only veter-
inarians can prescribe antibiotics, controlled drugs (eg, 
sedatives) and other medicines with potential risk to 
animal and public health.36 While antimicrobials, anaes-
thetics, vaccines, and others are medicines that need a 
prescription by a veterinarian, it has at the same time to 
be acknowledged that aquaculture suffers from a remark-
able lack of appropriate veterinary medicines authorised 
for aquatic species and all indications in most Member 
States.52 In the case of a diagnosed disease for which no 
available authorised product exists, the veterinarian is 
the only professional empowered to select and prescribe 
the appropriate medicine under the cascade system.11 53
The FVE survey of the veterinary profession in Europe54 
shows that in most European countries, even the ones 
with a strong aquaculture sector, the proportion of the 
veterinarians occupied in this field is less than 1 per cent 
(≤1 per cent). Only Norway has a significant number 
of veterinarians (10 per cent) focusing in aquaculture. 
Therefore, in some Member States for historical reasons, 
or due to the lack of veterinarians dealing with aquatic 
animal diseases, a specialised profession exists called 
‘aquatic animal health professionals’.26 39 However, we 
have to remark that those professionals are not veter-
inarians, they have not received the overall training of 
a veterinarian, do not have the same responsibilities, 
for example, with regard to application of certain medic-
inal products, and most probably have to be under the 
supervision of a veterinarian. Paraprofessionals should 
only be able to do specific tasks and always work under 
the supervision of a licensed veterinarian. Additionally, 
in countries where aquatic animal health professionals 
or other paraprofessionals exist, they should be suffi-
ciently trained and regulated under the existing National 
Veterinary Licensing Framework to ensure that they are 
accountable for acts linked to their competences.
A sustainable European aquaculture production in 
the future should encompass that aquatic animal health 
professionals and veterinarians should collaborate 
closely. Each professional should undertake responsibil-
ities according to their training, competences and law 
requirements.
Continuous professional development in aquatic animal 
veterinary medicine
It should be acknowledged that all recognised VEEs 
require graduates to gain a basic understanding of the 
anatomy, physiology and other biological functions of all 
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animal types, including aquatic species.24 25 31 European 
Directives oblige to train a general curriculum for veter-
inary undergraduates, so the training is developed in a 
way that allows all veterinary students to gain the Day 
One Competences in the many different disciplines of 
veterinary medicine and to prepare for different career 
paths. More skills are then obtained through postgrad-
uate training as well as through on-the-job clinical expe-
rience contributing to continuous professional develop-
ment. As it happens with any discipline of the veterinary 
medicine, any veterinarian willing to take more complex 
roles in aquatic animal business should complement his/
her knowledge and enhance his/her competence.31
Continuous professional development is a professional 
responsibility for veterinarians in the EU,51 Recital 15 of 
Directive 2013/55/EC,25 encourages and promotes life-
long learning for all regulated professions in the EU. 
Veterinarians are responsible for being updated on latest 
developments in veterinary science, developing their 
Day One qualifications, advancing professionally and 
preparing for more complex tasks and roles. Veterinary 
profession in Europe strongly promotes the principle of 
continuous education.55 Veterinarians shall maintain and 
enhance their knowledge and skills relating to the state 
of veterinary science.
Results of our survey show that 43.5 per cent (30 out 
of 69) of the VEEs that provided data on postgraduate 
training organise such programmes. The level of post-
graduate education varies from short courses, Master or 
PhD programmes to specialisation programmes.
In some Member States of the EU and EFTA, the highest 
qualification leading to specialist-level recognition can be 
achieved by undertaking a National Diploma in aquatic 
animal medicine and production. This is the case, for 
example, in Italy, Norway, Spain and the UK. Addition-
ally, the European Board of Veterinary Specialization,56 
provisionally accepted in April 2014, an ECAAH, estab-
lished with a view to provide European-wide recognition 
to veterinary specialists in aquatic animal health.20
Further to this, it is worth mentioning that the World 
Aquatic Veterinary Medical Association is implementing 
a Certified Aquatic Veterinarian programme,57 to certify 
veterinary practitioners who are not specialists, in having 
core skills, knowledge and experience in the field prac-
tice in aquatic animal medicine with a wide variety of 
aquatic species.
The veterinary profession in Europe has recently estab-
lished the accrediting body named Veterinary Contin-
uous Education in Europe (VETCEE).58 VETCEE was 
established with a view to encourage harmonisation 
and quality of postgraduate training programmes for 
veterinarians in order to facilitate recognition of their 
competences throughout the EU. This initiative is in 
line with the recommendations of the Directives,24 25 
and the OIE,59 about lifelong learning for the veterinary 
profession, as well as the need of veterinarians working 
in the field for quality career development. VETCEE 
runs an accreditation process for structured continuous 
professional development (CPD) for practising veter-
inarians in different fields at a level between the grad-
uate veterinarian and the diplomate. Unfortunately, 
VETCEE does not yet propose a Dossier of Competences 
in aquatic animal health. Nevertheless, this is an area 
where VETCEE may have to explore potentials to satisfy 
the needs of the veterinary profession in Europe that is 
working in this field.
ConClusIons
Aquaculture and fisheries, and also ornamental fish 
trade, are very dynamic sectors in EU, where veterinar-
ians have a fundamental role to play by ensuring health 
and welfare of aquatic species, productivity and profita-
bility of fish farming, public health and ecosystem conser-
vation.
The results of our survey show that the great majority, 
96 per cent (74 out of 77) of the VEEs in the EU and 
EFTA, have teaching of aquatic animal veterinary medi-
cine incorporated to a different extent in their curricula. 
While VEEs integrating adequately aquatic animal medi-
cine in their curriculum exist and are evenly distributed 
in all regions of Europe, it is important to ensure that Day 
One Competences in aquatic animal health and aquacul-
ture are part of the core veterinary curricula of all Euro-
pean VEEs. ESEVT assures that the veterinary curricula 
efficiently prepare veterinarians and develop their core 
competences. ESEVT should assess and promote the 
teaching of aspects related to aquatic animal physiology 
and health, treatment of aquatic animals, aquaculture 
production and inspection of fish products intended for 
human consumption. That would enable graduate veter-
inarians to acquire the necessary competences required 
for entry roles in food inspection or aquaculture industry 
and motivate them to start a career in this sector.
With outlooks on growth and development of Euro-
pean aquaculture forecasting a doubling of production 
in the next 10–15 years and an increased focus on the 
health and welfare of aquatic species, it is evident that 
future veterinarians should be encouraged and prepared 
to start a career in this sector. A sustainable European 
aquaculture production in the future will increase the 
demand for more veterinarians. The veterinary profes-
sion should be prepared for this challenge and advocate 
for an EU framework that encompass veterinarians and 
aquatic animal professionals collaborating closely and 
undertaking responsibilities according to their training, 
competences and law requirements.
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